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(54) [JMO**] 3- [ (R) -1- OH******^***^) if* -4-Hfc-2-T*f-sW<D 
(57) [£J&] $?i&z£ 

3- [ (R) -1-t Kn*v/xf;u] -4- 

[flsil 




[5«U RttffiiKr^^^SSr. nlil 4^L3 <Dg$c 
&*-f, ] ^3M?£ft5{t^©l*fctt2«m±t£> 
#£T^OS£*Srfc£*?MSi:-f.5 3- [ (R) -1 



-i- 



[fft#JSl] 3- [ (R) -1-tKn^xf/u] - 

[fti] 




«FftT^S*S**Sri:Sr«f«t-r5. 3- [ (R) - 

i ia*^®{igfeo 

4f2U$<7)§«£& 0 

[»*«7] try^t 2, 6-/ufyyo#ftTi:s 
& $ * 5 r. t Srtt* * -T 5 »#* 3 12® o« J6 
[it*18] fy^i: : 2.4,6-3»^0#ftTiC 

[000 1] 

A*SlrtW!l©#**lll#l:b-C#«*3- [ (R) -l 

- 2 -r-ter&j vomwskbh-*, 

[0 0 0 2] 

[ (R) -l-t Kn^v/xf;l/] fc/W^^Affrg* 
TV^S. U&»U w<Db Kn^^Ti'Stt^jftiVBlCttV^ 



/u/<^*Afls**©*IBfl: (A) co^ x 51^WO-T 

TV^5 [^fof>f^/UX (Heterocycles) 2 5# 2 
2 11 (1987) ] o ft^fe (B) Sr^nn 

7 0%KT"C*9 [/Uf^y If ir5*^ 

yf^r-Yr^ v^/<V (Bulletin of the Ch 

emical Society of Japan) 59t 1 36 31 (1 9 8 
6) lo&XJFr h5^Kta V l/^— X (Tetrahedron Le 
tters) 25t 2 7 9 31 (1 9 8 4) ] , W£*T?t 

[ft 2] 




(A) (B) 

(c) ^yy^-r^ or-? if ^^a^ viM'T-f 

T"^ i? J rs<y (Bulletin of the Chemical Soc 

iety of Japan) 59t 1 36 31 (1 9 8 6) 
Ct^an^y», 4-^^^T^yt°y^ 

OO-7 9/^^/^H* (D) ttff^b^&A 
*1\ N-TJ/^^/^/V* (E) *5<fctfN, 

o-tr* (7!);vt^^;^;v) ft: (F) 

*U £ & fc eft &fc^©^fc¥H#*»a»* t v ^ 5 

»JlSft*-C» e>*i5 #ttM>Bfl»as 

[ft 3] 
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OH 

OCOCH, 



(C) 



OCOOCH,CH=CH, 
CD) 



OH 

^X^OCOCH, 
J-NOX 



-NCOOCH,CH=CH, 



CE) 



OCOOCH,CH=CH, 
X_^OCOCH s 

0 J-NCOOCH,CH=CH 1 
[00 0 3] < F ) 

WMiipttsM *mw<Dmte. 3- 

[ (R) -1-b Kn+-/if^] -4-K&-2-T 

£-fiWP B W£ LtSfflftO-I^t*^*;^^^ 
-f-ftfc>t,3- [ (R) -1- (Stfe^v'*^-^ 
di-i/) -4-H&-2-T-t?^iV ^SrfflSffi-C 

[0 0 0 4] 

3- [ (R) -l-tKn^xf/p] -4- 
2 -Tif^iV XDffim-CMRftteO-m&T/U 

tatz&M. 3- [ (R) -1-fc Kn^-ix^/V-] -4 
-B&- 2 -Tif^vV ><7)^n Jf^i7f;H: J: 5 O 

[ft 4] 



(1] 



[5£*K RfcM£&TA'*A'g£, nttl ftl>L3<Dg& 
(1) 3- [ (R) -1-fc Kn^i/xf/U] -4 -E 

>tik&%> ti] oi*fcH2a^±^^feT-e^ 

r^^is^-rs, 3 - c (r) -i - (©& 



ff^yy^gig^ (2) ^r^^ffl^^rir^ 
©^£±12 (i) mmom^m, o) ^mmm^ 

-x^^fcl^^X/^^"Cfe^±IB (2) UH&<D 
M&fe. (4) n^2^fcH3T-$)5±lS (1) ft^L 
(3) fa^(DSiig^ (5) R#2fcfc<fctf 6&l;:g& 

uc^siiie (4) ia®cos^, (6) rtsm^s 

-efeS-hfE (1) ft^L (5) ia«oKit^ (7) f 

2, 4, i?i/<Dft&T\zfcj&ts^z^ tz&mt 
-rz±m (3) is^cDSs^fe^Hr^fcor^^o 

[00 05] *WM<D 3 - [ (R) - 1 - 

/ ^m&%&\z&^rm^btiz>3- [ (r) -l-t 

Ku^^xf/V] -4-I«-2-Tffv?y>'lt 4 
£gttft^g£*tt5 3- [ (R) Kn^^n 

[ft 5] 



til] 



OH 

"Nil 

ifa^SvbtvS. R^^fr^ixSg&Si LTtt, T 

fc-zttbBmz&vte^&tLxti. mum. ft*, g 

^e>^S^SI$*vCv>Tt>J:v\ Stic: 
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®5t, -OCOR 3 

-S (O) m -R 4 

[ft 6] 

-O-C-Y-R 1 

II . 
Z 

[0006] ±15 rg^s^ur^rtxt^r/^/W' 

T^nfcVK ^y^nt>, ^fvK ^y/f/K tert- 
^yuftifoC l _ 6 T/^/uS^*Li\ ±12 rg& 

as#*L<, ft*»-e*> tr=/u, ry/K ^y^n^ 

A'S##*U\ > ±12 rfiftg&^rLTlvtfcJ^TA- 

»ttttotg7M^i^»*i<, *a>-et^= 

i/^P7/V^r/vSj <0 nT/V^r/V'Sj <£>#iStf>0ii 

^H7/v^vSMv^ti5o ±12 rK&g£*TLTV> 

lth;. mm. mn. i^tpi^^, 1*^12 

£Ll\> ±12 rfi&gfc^LT^TfcJ^ry-^Sj 

o rry-^Sj £t*m. 7*=^ -f-y^tnif» 
Jfl^&ir,*. ±12 rB»sfc^fLTv*Tfc±v*«*m 
Sj o WMrsj i ltd, ifc»« ttft g 

wbv*&*l5. zhtbommmmt urn, sftv^i 



itf7!)/K ^^vk tray/K A\ -TV 

^ryy/K jv+tv y/K ^f^y 
y/K t^v^y/K hyryy/K ^r^r^/y/K r 

[0 0 0 71 ±Etf>7/l'*A\ T/l>tr~/K T/^*~ 

$ttfcT^yS. ^y$>^t^fii7/K;v7^yi 

^r^S, fi»7/V3^^/^=/l'S y h 

*) . fijRr^*^S («ittf, ^^/K 7p 

tr^44f) ; ffi»T^^=/HJ e^/K 2- 

£oxemztix^xh£\<\ ±i2tt^s^^rbrv>T 

tJ:vm*«6i:L-Ctt, ±12 rg^S$r#L 

5o ±!2T^yS, tKn^^iW/^^ 
t<tv>C 1 _ € T/w*/H ^ 

atf/u^^) , m^^^x^xhx^y ni^/wSs 
^<^A«ft2f) . hy^/K ^y^*^sffl^e> 
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^o^t/^) , c 1 _ 3 r/u^ (Mx.fi, *f7u f ^ 

/K n-^nbV^^) , C^T/l'*^**?/ (Mx. 

^) , C^T A** A** (Mx.fi, aM'S/l', 
t^/VjjjVtit—jXs, 3L f-^y^/K^/Uftif) x ^hn 

ftifWHV^Mt*. B*S<0Rttlft^L3figft-O& 
S 0 R l -«t)SfcaBtt© J: 9 ff* U^tt, ±12 
u/c®, ®-e*>5. ft^Tfc, (DtLTtt. S; 
-CH (R 6 ) COOR 7 

[SM», R^iffi&Tyi^ywg^ R 7 tt«»SSr* 
-To ] -e*to*ft**ftif##*U\ 
[0 0 0 8] R 6 -C^^$tl5ffiiRr/^/i-Si: LT 

m^hti. «f(C^^/udS#*LV\ R 7 T^:b£;fr3{fc 

TA>*A> (Mx.fi* j**^, n-yntVW, i 

-ynhVK n-^/K tert-^^ftif) , 
^LT^TtJ^C^oT^yu^yu (Mx.fi, *<>i? 

/Wftif) , B&SfcWLT^TfcAV^^yK h JJ 

/k >yA\ t Ky^ft^ffl^e>tv§ e ztiboc 

T<b<fc^g&g£ LTfi, APy^ (Mx.fi, 7A- 

(Mx.fi. * h*>, 
ft if) , C^eT/U^r^^/^^/V (Mx.fi> *A^ 

hnftif3&5fflV^ttS 0 g&Seo&fiiftv>L3figa 
•C&S. ftd»-et>. _b|SR 7 "C^^tl5^/^^rV^S 
WftBSil Tfi, Mxti^^vK **7K * Y**s 

/K tert-y^/K ^>v7K p-* h^r^y^/K 

UA\ hy^/K 2, 2, 2- h y ^onxf/K 2-h 

y^^/^y/v^/K ry/K hy^^/w^y/w h 
y^/Pi/y/K tert-y^/^pt^/v^y/K >fy^ 

a tfyl^y ?yl^> y ;K ^7 it-yl^ y y^Sft ^ 

©£L-Cte, R 2 ^C 1 _ 6 ryu-^r/UOtO^^L<, * 
fcy^yi^J;l\ Jt5BLfc3- [ (R) -1-fcKn* 
-4-|ft-2-rmyyii tfiUW 

t£ 0 Mx.fi> ftBBTO 1-2 54 6 5 6, rh7^K 
n> U^ — X (Tetrahedron Letters) , 2 6 , 6 7 
3 (1 9 8 5), 1^, 28_, 5 0 7 (1 9 8 7) , ^ 
2 8 , 6 6 2 5 (1 9 8 7) ft ^KiSttO^SrSrffl^T 

[0 0 0 9] ±3fcLfc3- [ (R) -1-t Kn^ri/o: 
fvU] -4-g&-2-T1?:fvV >-&> ffc&* [I] 



^t$:^aot, 3- [ (r) -i- (B»** 

x*»5i-rar.t3fts-c#5. [i] 4". R"C 

^Stt^iSjRr^/uSi urii, Mxifi^^vK 

yu, ^ntf/wft^0C 1 _ 3 r/^/V'Sftif^fflV^e)ix<5 
i>\ «lC^^u##*UV\ nl±lft^U3 0S»S:* 

2*fcf*3as#*U\ {t-S* [I] £ LT 
f*> MiliA^^, =>y^ftw$»*u\ EM-R 
^2tt^J:^6ft^g^Ur^5t^^^L<, <h«9 
t>lt2,6-;ufv?>, 2, 4, 6-^U L 
v\ 1"ft:b*>, #&ST^^<bft6ffig£LTfi, t^y 
^^2,6-^^ WiS^t 2, 4, 
^»*-&i>fris»*Uv\ {fc^fe [I] IS, 

Dtsa^ft^ [i] &2mEk±m&Lxm^zzb 
#-?#*#> iiowffl^so#ff*u\ fys^ 

[I] <h<7)3- [ (R) -1-fc Kn^i/3i^ 

yu] - 4 - a- 2 - rf f v 1 ; y 1 ^ w^ftffi 
fite, j^fl:T*ii^ l - 1 9*l<fii- 
3^-/^Sr^-5 0 Wx.fi> 3- [ (R) -1-tKn 
tri/zn^/U-] -4-m&-2-THi L i?;yi*:;U\£tt 

lt. t°y ^yi:2, 6-^^v-en^ixmii^o. 

0 1—0. 8^t<!: l-l O^e/i^^S. »*U<^ 

o.o5-o.5^ta-3wSM, tfyv?v 

<h 2, 4, 6-3 y v^^Tii^tt^nil^O. 0 1-0. 8 
^/^fi£ 1-1 0^/^^lr. ff*b<fi0. 0 5-0. 

[0 0 10] i^n^gJ^^T^tt LTfi, *K36>e> 

^t^-e§5o Wxfi> St 

[ft 7] 

o 

II 

X-C-OR 1 

[3t*, R 2 ^:B^S^WUTV^>bJ:v^/^^ 
^r. Xtt/>ny^JR^Sr^r. ] ■C*t>**t5fk^*ft 

if*fflv^b*ta 0 R 2 -e^$n^ ^g^s^LTv^ 

tf^^/W, ^/W, n-^ntf/V, n-^^ftif^C 

jJS»*LV\ R 2 T?^^^ti5 r«ftSSr^rtTV^Tt> 

i-eT^H (Wxitf, n-yn 
^ftif) , C^T/w^^/uS (Witf, lf^ f l 
2-^x=/Wftif) , C 1 _ 6 7A'*~A' 
S (01 x. tf, ai^-n/i/, l-^n^/v, ^n^;V^ 
ftif) , «»SSr*LTV^-ct>J:v^*nA'a f hV? 
yu, v-y/uft^75^^tfix^ lft^L3^@^fflv^f>t^ 

C^r/^y^S («i«x 31^, n- 
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C^T^/U**^ (#J;Ltf, * ^Y*i/7 
if) ^if^ibiitfn^l^V^LafS^^^H^o R 2 

2,2,2-hy^nDxf;K 2 - h y J* 9 ^ 

f-^s*^fd5ffli>e>nSo 

[0 0 11] X-CS^^tL5^ny>^^ LTJS, #J 
x.ff, ^yw^n, ^oo, ^n^e, a- Kftifd s ffli^e> 

fflif*, 3- [ (R) -l-tKo^ifA'] -4- 
R&-2-7i?^iV ^l*/HcS*LTii*l-l o^e 
A^ft, #*U<tt2-6*/uSl:"C*>5 0 EJfcfflft 
it, 3- [ (R) -l-tKD^>xf;l/] -4-R& 
-2-Ti?^/^, [I] <D«Ei*ft£<DlS 

*#©5»vmc ±o-c*45*, 2 ot^t) l o o 
t f #*L<f40d»e>7 ot:-C-*)So SlS«FKIttSJE&ia 

«, jK«Hb««, ft^* [i] (omm, m&xvmmm 

0«FKk »*L<f±3 0»i6»5>2 4«FR|"Cfca o 
[0 0 12] *JSWo*ftli, ■S4E^«*"«M? 

ic*o-c, ±0ffite*-ca>oafctt£3- [ (r> -l 

- ^/^i -4 -am 

- 2 -r**^/ z b So ±G#K8tt 

Kn77V («T. THF«tB&i-) , i?****, 1, 
1, 2 -S*n h^f >zc^ 

RR^TvK WK^ntr^, IMk^^tt 
if) , fiMfc** -<^> f hy^v, 

F, BtK^ 

[0013] *&fcxm^t>tizmm<ott. trnts* 

t/3 - [ (R) -1-t Kn*S/ai^yV] -4-R&- 

2-rw;y««iKtor*ft5*3- [ (R) 

-l-t Kn^i/ac^yu] -4-Ii-2-Tff^; 
yi g l^MLT, ilftl-SOOml, *r£L<tt5-l 
OOml-CfcSo #KJ&-Ctt, EJESg*lcfc^Tjai^3 
JSIHfc^fc En] tt3tt©E«fc#gfc*«cfcriftv\ 

ftfcaflrcfc!K JBPKk^*©3ffi*5fltt-e*)*tB^ 



[ (R) -1- (®&***/l3>ViS=.j\,***/) ^ 
[ft 8] 

0C00R* 
0 

Kt, R\ R 2 ^l2<bPE^^^-T5o ] -e**>s 

ffi, tttt*», IB*, AtU, WBA, 

77-f-4if(cj:or*K-t"5r i:ds*C#S. 
[0 0 14] *»Bt#6h5 3- [ (R) — 1 — (R 
&**i/$>vi£z=-;vir*l/) - 4 -Rife- 2- 

fi, ^Tnt-f^^X (Heterocycles) 25t 2 2 1 

1(1 9 8 7)^9^^ if ^#yu y-tf 

<<T4 : T4 *y *J\s<ls (Bulletin of the Cheraic 
al Society of Japan) 59f 1 3 6 31 (1 98 
6) \ 7h7^Ko^^-X (Tetrahedron Letter 
s) 2 5t 2 7 9 31 (1 98 4) , 26t 8 
91 (1 9 8 5) , 7 7-7">^^7^^ 

yVl'T"^ > (Chemical &; Pharmaceutical Bulletin) 
37t 2 3 3 81 (1 9 8 9) , *7 

i/3 ^ (Journal of the Chemical Society Chemical C 
ommunication) 90 81 (1983) , H % 8211 

(1 9 8 9) % ^yl"<^;*; (Helvetic 
a Chimica Acta) 69t 1 5 7 61 (1 986) , ^ 
§f|0g 62-263183, (^5 7-1 4 6 7 7 7, (*J 6 
4-22880, 1^6 4-2 2 8 80, 1^61-474 
89, 1^63-303981, 1^63-287779, 
P63-188662, [^60-104088, f^64 
-4 3 9 8 6, ftfflW- 1-197483, B3-167 
187, 1^3-163081, 1^2-300187, 
2-1 4 9 0, #jS¥2-l 77 11 BHUKtSMO^ 

So 

[0 0 15] KTK:*l6«*itK##«|-e*38W«rS& 

hyi/HrtS5S*t \,X*rY s 7* s f';Vi/y>*m^ 
Xi>^x~ (Gemini) 20 0 (200MHz) M^^<^ 
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d : Wl/y h 
q : $ V/lsT y h 

J : ty^V^S 



s : V^l/y h 
t : MJyi/y h 

h 

br : <g£v^ 
[0 0 16] 

(3R, 4R) -4-T-ir h*S/-3- [ (R) - 1 - 
t Kn ^i/m^yl/] - 2 -T-tf^i// V ( 1 . 0 6 g ) 

tr y v>v (i.47 g ) SrJox., 

l^T^ n n^^fvu (3. 1 8ml) <Di/?au?i#> 

mm (i omi) «r5B#raa»ttTSTLfc. mrmT'&m 
a-e3 0»BMtfl5Ufc o ras««r*«K. AttTk-ew* 

1 : 2) -C»»»«-rSt, (3R, 4R) -4-T*fc: 
h^>-3- [ (R) -1- (ni/^v'*^^/!/ 

Or, 4R) 

/l/tf^/U- 3 - [ (R) - 1 - fc KD^ri/xfyU] -2 
-Tif^vV >&0. 3 3 2 g&tf (3R, 4R)-4 
-Tir h^-l -7 5/^^ri/*/^^-3- 

[ (R) -1- (7!J/^^/^/^e/) ^f" 
-2-THm/>#0. 4 3 5 g»b*T/fco 

(3R, 4R) -4-Tir 1 -7 V 

/W^/U-3- [ (R) -1-fc KD^r^xf;l,] -2 

-r-tf^/v : 

I R (Neat) : 2980, 1830, 1750cm"" 1 
1 H — NMR (CDC1 3 ) 6 : 1. 37 (3H, d, J=6. 2Hz), 2. 16(3H, 
s), 3. 19(lH,dd, J=1.6 &;6.2Hz), 4. 25 (1H, quintet, J=6. 
2Hz), 4.7-4.8(2H,m), 5. 3-5. 5 (2H, m) , 5. 97 (1H, ddt, J= 
10.2, 17.2 &; 5.8Hz), 6. 37(1H, d, J=l. 6Hz) 

(3R, 4R) -4 -Tir b*i/~ 1 -T V 

3 - [ (R) -1- (rD/V^i/^/^ 
jV^i/) cn^vl/j -2-Tif^^/>: 

I R (Neat) : 3000, 1830, 1750cm" 1 
l H-NMR(CDCl 3 ) 5 : 1. 46(3H, d, J=6. 4Hz), 2.13(3H, 
s) , 3. 34 (1H, dd, J=l. 8 &; 6. 0Hz) , 4. 6-4. 8 (4H, m) , 5. 18 
(1H, dq, J=6. 4 &; 6. 0Hz) , 5. 3-5. 5 (4H, m) , 5. 8-6. 1 (2H, 
m), 6.56(lH,d, J=1.8Hz) 

[0017] 2 

(3R, 4R) -4 -Tir h^ri/-3- [ (R) - 1 - 
t Kn*^af ^] -2-T<*"SW (1.04g) 

(3 0ml) £tt*>U W i?> (0. 9 7m 
1) ft^X., o^^nnWy^ (0.6 4ml) SrJP 
X.t3 0tffi«iU o lWfil:^t2^T!J/V 



(3. 18ml) £30i£ML 3 0tt2^ R8«#L 

fc. i^T»ME»*UT»e>lxfc»tt^ft*3i^d3j: 
tflN HC1 S:l0*.T«9a*fc. *T«JB«r»*U 

/^5 0g, R»^^/u-^^r*V 1 : 2) T*»«-fS 
(3R, 4R) -4 -Tir h3->-3- [ (R) - 
1- (Ty^^r^*/U^rz/U^>» :x^vu] »2- 

[0018] 1 

(3R, 4R) -4-T± h*i/~3- [ (R) - 1 - 
k Kp^Vxfyu] - 2-Tif^vV ^ (5. 1 9 g) 
Z&mTHF (12 0ml) £SjG»U 2,6-/1^^ 

(6.9 9ral) fcitf try (0.4 8ml) £*0x.. O 
V^on*»ry/U (3.18ml) $rMT3 0tt 
«#Lfc 0 lffltt^nnWy^ (3. 1 8ml) 
«:3E]i6ai8L 3 0ncT2«rHI«»Ufc. WET*«B 
*UC#&Jh, fcftS^RK^^ (2 0 0ml) *5j:T^ 
IN HC1 (5 0ml) SrJ0iTfi9fi -fffco #«JIS: 

fettfc»jSSrS/y*y^7A^D^ h^?^- (-> 
y#y/W40g, R»^f^-^^t^ 1 : 2) T? 
»»rat, (3R, 4R) -4-7"feh*V-3- 

[ (R) -1- (7!l/>**^#^/l/**'» ^ 
/W] -2-7Wyy«Sfe»Wi:U6.9 5 
g (4X^9 0%) #*>ftfc 0 
I R (Neat) : 2980, 1790, 1750cm" 1 
X H — NMR (CDCI3) 6 : 1.46(3H,d, J=6.2Hz), 2. 12(3H, 
s), 3.37(lH,dd, J=l. 4 &;6.8Hz), 4. 6-4. 7 (2H, m) , 5.12 
(lH,dq,J=6.8 &; 6.2Hz), 5. 29(1H, dq, J=10. 4 &; 1.4Hz), 

5.36(lH,dq,J=17.4 &; 1.4Hz), 5. 85(1H, d, J=l. 4Hz), 
5. 94 (1H, ddt, J=10.4, 17.4 &; 5.8Hz), 6.53(lH,brs) 

[0 0 19] m&M2 

(3R, 4R) -4-T± h*i/-3- [ (R) - 1 - 

t KB*^*f ^] -2-rif^vW (i.04 g ) 

£ft*S^MMJ->' (3 0ml) £8*>U 2,6-/1^^ 
> (1.4ml) (0.1ml) £*0;t. OV> 

^on¥87J/l' (0. 6 4ml) 3 OTC-Cjf 

#Lfc e l^raSJC^nn^T y^ (3. 18 ml) ft 
4l3igAnft* 3 0t:-C2^TOi$bfc o «JET^JK©* 

\sX&btifznmz.&8i^si'&i.xfi n Hciftio 
*.T*0»tffc. #«e«r#I&U 

A^nv^77>f- (^>y^y^5 0g, 
— 1 : 2) -Ctt«1-Si. (3R, 4R) - 
4-Tirh^>-3- [ (R) -1- (7!);^i/* 
/i^-Ao*-*^) jc^/u] -2-Tir^vV^$Hfe 
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tttt*£L-C1.3 9 g (IR^90%) nhtltzo 

[0020] mmw3 

(3 0ml) Srffl^T, I^J^JS L&^JI^- 
3£ (3R, 4R) -4-Tir h*->-3- [ (R) - 
1- (TU/^^^/^/Vt^v') ^^vu] -2- 
T-tff-vV V^^fejft^^ LT 1. 4 2 g (IR^9 
2%) #£>tlfc 0 
[0 0 2 1] HJfi^j4 
^^j2(Cfe^T^^^^^«9^S^^ (3 
0ml) £/8^T, ^t2u^mT])^^U2. 5 6ml £ 
^^R^U^S-T5^ (3R, 4R) -4-Tirh 
=^>-3- [ (R) -1- (T V ;V**i/jijvX-;Vjr 

T1.31g (UmS5%) '&btltc 0 

[0022] ni&ms 

mi&mnzm^x2 t ^-^^<o\\^^o\z2 t 4, 6 

(3R, 4R) -4-T±h* 
i/-3- [ (R) -1- (T Uy^^ri/^/u^^u^^f 
>/) ;n^/i/| -2-Tif5 L v ; />'l. 2 5 g »$8 1 

%) '#bftfC 0 

[0023] ^mm 6 

(3R, 4R) "4-7th^>-3- [ (R) - 1 - 
t Kd ^f^^] - 2 -Tif^vV > ( 1 . 7 3 g ) 
£?£j^THF (4 Oral) U 2,6-A^v ? >' 

(2.3ml) ioi^t: 0 !; (0. 0 8ml) ^Px:. Ol> 
t^nn^p-^|>n^/i/ (2. 1 6g) SrflP*: 
T3 0t-C««iLfc o l^gfC^uu^p-^hu 
^/M2.16g) £4[M]i&!jP$. 3 0^:^2^ 

A-ifcitMN HCl£j!ra;iT!gt)i!gi£fc 0 W«IJI£# 

*^8 0g, ftK^^/w — 1:1) -e<ffiK 
(3R, 4R) -4-T-feh^r^-3- 

[ (R) -1- (p-^hn^y^/V^^/V^/V 
**cis) ^)V\ -2-TV^i?/^i)m&&&bCX 
3. 0 1 g (W8 8%) '&btltc 0 I^7 9-8 0t 

I R (KBr) : 3280, 1780, 1750, 1740, 1520cm" 1 
1 H — NMR (CDC1 3 ) 6 : 1. 47(3H, d, J=6. 4Hz), 2.12(3H, 
s), 3.38(lH,dd,J=L2 &;6.4Hz), 5. 16 (1H, quintet, J=6. 
4Hz), 5.25(2H,s), 5. 86(1H, d, J=L 2Hz), 6.56(lH,br 
s), 7.55(2H,d, J=9Hz), 8. 24 (2H, d, J=9Hz) 

[0 0 2 4] 3Hfc«7 

(3S, 4S) -4- [ (R) -1- (i/y^^/U/^ 
;V***/13;V#=.;V) -3- [ (R) -1-fc 

Yu^y^;V] (1.06g) £ 

SlTHF (30ml) Migto>U 2,6-/1^^ (0. 



7ml) 3o£WVi» (0.0 5ml) £*D;t, oV>T*^ 
nn^TU/i/ (0.3 2ml) £r#Px_T 3 0 °C~QWfc L 
fc 0 lWSl^on^ir (0.3 2ml) £4® 
i6An«L 3 0t-C2fflj|($L/: o HffiTB£B*L-c 
#e>ttfc^at(cft^^/u*5j:t^l N HCl*r*p^T 

nvh^77^- (v^U^y/USOg, Rgxf;l/-^ 
^MfV 1 : 2) -CJBJJ-rSt, (3S, 4S) -3- 
[ (R) -1- (T V ;\s**is%JVTfs~;V**i/) ^ 
/U] -4- [ (R) -1- (i/y = 

LT1.26g (JR*9 6%) »e>ttfc 0 

I R (KBr) : 2780, 2950, 1770, 1750, 1730, 1655cm 
-l 

1 H - NM R (CDC1 3 ) 6 : 1. 27 (3H, d, J=7Hz) , 1. 29 (3H, d, 
J=7Hz), 2.75-2.90(lH,m), 3. 15(1H, dd, J=2 &; 8Hz), 3. 
89(lH,dd, J=2 &; 5.6Hz), 4. 55-4. 65 (2H, m) , 4.95(1H, 
m), 5.2-5.4(2H,m), 5. 8-6. 05 (2H, m) , 6.86(1H, s), 7.2 
-7.4(10H,m) 
[0 0 2 5] 

Iftm) UT\Z*&mO®%Z^T1t!£>\^ (3R, 4 
R) -4-Tir h^ri/- 3 - [ (R) - l-tKn^> 

^aa^itfJSttfiF^ET'rK****:^ OR, 4 
r) h^r^-3- [ (R) - 1 - (TV/U* 

-2-Ti?^>W 
(G) , (3R, 4R) -4-7th^-l-7!)^ 
t^r^/^/V-3- [ (R) -l"tKo^>xf 
A-] (H) *5£tf (3R, 4R) - 

4-Tir h * S/- 1-7!) A'tf^/u- 3 - 

[ (R) -1- (7!l^**S/*A*sA^*i/) 3^ 
/W] -2-THWS>' (I) (%) Sr^i"o 

[»«*] (3R, 4R) -4-Tir h*i/-3- 
[ (R) -l-kKn^>xf;w] - 2 -T^vV ^ 
(6mmol) &mt (2 0ml) fc»^Utt«raO;lfc|fc3 
OlCT^na^T!;/^ (2 4mmol) £3. S&Sf^ttT 

U IN HCl «EHM*«ffi. 7KT*|lS»:a^Lfc 0 

m®*<D\t&® (G) . (H) *5<fctf (I) <0£**H 
PLC-CM£U#fb«*oiR*SrJHabfc. (* 

1] fc*"t*o 

HPLC^tt : : Capcell pak C 18 

tfcttlSg: UV (2 1 8nm) 
Jttii : 1. Oml/min 

Kb 9] 
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[0 0 2 6] 



0C00CH 2 CH=CH 2 
(G) 



0C00CH 2 CH=CH, 
,OCOCH 3 



OH 

^J-NCOOCfltCH^CH, (J J-NC0OCH,CH=CH 1 



(H) 



(I) 



(%) 



No. 






G 


H 


I 


1 


t* !)*/ y+2, 


THF 


90 


0 


0 


2 






90 


0 


0 


3 




i, 2-y * 


92 


0 


0 


4 






85 


0 


0 


5 




THF 


81 


0 


0 






THF 


47 


0 


0 






CH 2 C1 2 


3.5 


21.5 


21.3 



*^*&(l):/!)f^y #1 If tr^Ufr V 
y-JT^T- 4 (Bulletinof the Chemical Society of J 
apan) , 5_9 , 1363 (1986) 

- [(R) -1-tKo - 4 2 - 

©^jft*W**LT*»fc3- C (R) - l- 



So 

^**IB*fcL-C*fflft3- [ (R) -1- (gife** 
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